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(57)Abstract: 

PURPOSE: To provide a microwave frequency amplifier (microwave 
Doherty amplifier) improved at its efficiency and linearity. 
CONSTITUTION: Input power is equally divided between a carrier 
amplifier 30 and a peak amplifier 32 so as to have a phase 
difference of 1/4 wavelength. A three-port network combines the 
output of the amplifier 30 in which phase is delayed with the output 
of the amplifier 32. The amplifier 32 provides more output power to 
a load in accordance with the increment of its active state and the 
output current of the amplifier 32 gradually reduces effective load 
impedance for the amplifier 30. 
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(57) [4*fFlf5R©lEB] 

[11*311] ^-f^Digjl^SrJitggx-fe^Ts 
buI3& 1 ©tBam-f-fcBuIfi^ 1 ©fcfcSftd^if 

tires zwaijmttwrz&mts 



10 



tusn i <Dmtim^t@m^m(Diiiti t iribs 2 ©tB±><s 

i:©lfflCe-&arixT*iK tuiBfgl© 
filBSS 1 ©iti;k{l^iilI¥®:©tH*» 2:fiM5£ 2 Oi±l*(t 
Jj<ff^H>K— y>*»tttttf$S., mSZmz<D&b4 
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Sir 



I. I- 

[if $B 2 ] ' if lEIROv -f >? d ftSPfttS 10 
§C©"^-Y $ E$lM$$lfc.s.~3X.&}{'E 1 $~2> z. ii 

buIBA;*?*!^**, UTfl^f^trCL 
i: 1- 5 ^? ^ d ^&®ctf*i^„ 

££SV>Ts 20 

buib^ i <D&tim^t£m^&i&. -i?A t^^^ 30 

; W 7, £ # tr c t & It St i: f S v <i V d ®M f§ 
Bui3^2©tti*>{s^ti*I#©#, jtf >>Ab^ifiaS»^ 

OTP 

55 o 

BulBiH^S^f m^CDtiiti-i 40 

[if^9] if #S 1 13©©^"f *o8U3j£»if(ig 

BijiB^2©ai*e^ti«#@©Bui3^iifie{i N buibs! 



8513*1 l©gl§riMS£:BuiB§i 2 ©§^©fc# v ^-^.^ 
[if^ 1 1 ] §t#Jg 1 §3©© ^-f ^oSJl&g;jfg 

1 2 ] i is@©^ * d &m$mmm 

[it#^ 1 3 ] m&m. 1 IB^CD-^'f £ D&J^i&gfcit*! 
«HB»2©tU*e*Jt*#«K:»-r5«EE«4*, fu§3£§ 

buIBSS 1 ©ffi*flr*SJf 

f5§3g 1 ©tB^d^tSuIB^ 1 ©itl^m^liti^lgi:© 

-< >^-^>^S:buI3^ 1 ©fcB^fs-sfrotB;^ >f— ^ 
>^CS^?t5g 1 ©^@i:, 

mj§3^ 2 <Dtat>m^*mm-t z^m t, 

Fltc^?n, BuiBg2©&£e^tt*i^i&©A27T© 
-f ^>^S:B!iiB^2©tli±/e^-©tB*i'r >tr— V 

m$zm i ©s^stse^^fts miiB^ 1 <otB*ia^*t 

(§#©©sij©A**/^'f y-x-th^t, 

su§3^ i ©ta*«^Jt«*gi!©ai* miizm 2 ©aj^m 

lBA«*lt«*«©WI3a*©«[*Bfti9l3JS2©m*« 
**H*S©S?IBaj*t#UTW»-i- 5 C t £ J: o T, 

mB)t i ©aa«*i««*«©tBa i: suiam 2 ©tB^it 
^ttB^©tti*i:6 s ft]seti^fi[ffiT-ia^-&fc)?n, m 
swasBi©Hi*«9Jf«^ac»«grnfc«4»it© 
a^©-r >K-y>x%.WiM)ftz. BiiiBS2©iti^{f 

mjSB^-fc^'r >*ati5E»2©i*«*Jt«^aoaiF 



1 0 1 if ^js 1 §B@©-7-f Dten&ftjf <B 

StCi^V^T. 50 



bue^ i-©tb*fi*it«#a©iB*ize6-$ix, r^ 1 



( 3 ) 

5 

mm-rzm i com®* » h v-t^mt, 
taBSS2©aa<i*»«*«©a«j££'&si'u mm 2 
©mae9it«#«©Hia t 2. * * ^ * $• 
i?7frr£gi 2 ©*&$»** h9-^^@tv 

BijESgl©ffi*){3^^S©ai*K^£tu Kill 
©tetifl^if^graiis^CiJtt s^n-/i&&©sg 2 & 

©&£fi^f *§#©©** C:fcW-£^ii-Jtm8t©!g 2 * 

.ssii&c^d©^ >^-^>*«*t#-rs3M£^ 10 

[sf#JB15] S»:#J«1 4E«©-=M*D&Jl&8tff 

ig-^-r *D&ji?&SJf*s§§#, 1 3 0 omh cStsis. 

[If #Jg 1 6 ] 1 4 IBIS©^ ? d £Jf &&if 

h-rz-?* *v&mr&&t%mm. 20 

[»*Jai8] B»*«.l 4|3«<Z)V^^D®jl^§rJt 

smug. 

[if#«19] H!#gtl 4E«©-T-f *D«ffi&g£ig 30 
buEMI 1 ©itS^ff ^'^At SK^MM*** 

[if J£JH 2 0 ] M&m 1 4 IB^CD^ -< t D &jim&Ji 
mJK*2©ttWjra9flMl*«*«* # V *> AKm^mfcr 

So 

[s*a 2 1 ] ni&s 1 4 iBmo-x- -r * u &m$L&m 40 
mji3tn*s^ * vv-t&s Brs©m*-f >v-y> 

So • 

[§t#JS2 2] m&gi 4 Em©^*o«y^&fetg 

S A±>iBS& U t i o T ifeS $ ft £ d t £ ftfR £ T £ 

■?4>?u smst»JtBs. 50 



ttft 2 9 4 5 8 3 3 

6 . 

[IS*«2 3] m&mi 4E@©^-f *a&mtewim 

[it^2 4] stats 1 4g3S8©v-f ?vwffl®mm 

[it^«2 5] n&H 1 413®©"=?^ ^D&^&gStff 

iiiESgl©ffi:&{s^«g#g:£#-f SSE®^ iiuEgf 

? og^&gtif *IS§o 
[■M8H2 6J M&Hl 4E*©^-r ^DttJflttftitt 

■|6l3SIS2 0ttJ*ifi^Ji«*a!t:«i-a«£E** s x aylBm (' 
2 ©»Sj* <y h V - * fUttg^ UT v^ 2> d i: &ttflk t 

[»*B2 7] ab^fStisoBtth^Bkiisnfc^-f ^ 
mam 1 ©tB^a^tsiigB^ 1 ©tfj*«*«Mi*ai:© 

IBC|g^£ixfcS61©S**S!Sfflv^ fui3^1©m 
*^til@*©©A*T*©-f ^y^feSiiESB 1© 

IWa* .2 ©itS^M^ £ buIS^ 2 ©tti^ff-^titi^© t© 
MC|g^*n'fe)8 2 ©g-&^g!£fflV^ buIB^ 2 ©ffi (f 
*«^-ti«S#©©X*T-©-f >K— ^>^*B«f3S2© 

S5E*i©***at:ie'&*ixfe*asffl^T» buib^ 

WEJ62©»#atlS'&*nfc#gl!tffl^Ts h5S3^ 
2 ©Ui*fli^li*«©IBI»A**^W v 

hje^ i ©m*«**«*a©aiAi:|!na» 2 ©tB^ft 

iuEm 1 ©tB^{I^Jf*i#@©BuEfcB*©tt*i 

& h3bss 2 ©m*«*fli«#a!©iW3aa* t« ut^)® 
TZZtizX^Xs weis 1 ©tB*«-«Mi«M©aj* 
hSiiEm 2 ©m*e**tii#a©ia* fc**ioiSfl5iattffi 

■ce#-&t>3*u JSC, tuE^»7-f >^I6A S , OTBM 
1 ©m*«9it*#g!!K:«fltSixfc^.*»t©ftfif.^©-f 
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Iff* 2 9 4 5 8 3 3 



8 



Buis^-sc^ -r >^mt 2 ©m:*j{s^tfti^@©su 

IBfcB* ft fc^SK «t^T, mii3^-f i'D&iS 

itiJiBSI 1 ©aWs^if ^©©&£Ci£-&;*ftfcgl 1 © 
7£s 10 

S5§3^ 2 ©Hi±»m^ii<i^a©tii^t:^^ ftttg 2 © 

tu§3M? 1 ©a^ii ^^©©m^tcsg^ftfcgM^t ' 
«&&©§! 2 &i«ii&c-tfD©>f > t-*-> 

ioT, ^2©i±s*{i-^ti^l8:©ai^i;^{j-i>^it 20 
ilSS©S2*^PS^-t*Do-< >tr— 

-f * D &ffl&JRJf MStf* 1 3 0 0MHz £^tr«iSt© 

ft. 

[sS3UH2 9] ^^2 7gB«C0*ftt:ib'V>T, jgft 

w^r^ u -7m^&£-tz>\t>m^tz&-&$tm.7-v 30 

[W#«3 1] tt««2 7E*©;&ftfc:43^T % JS* 

£>:#i£o 40 
[i*B3 2] »*JH2 7E*©*»C^T % SuB 

[is^ja 3 3 j mxm 2 7 B«©#asc*v^ 1513 

^2©tH^fs^-erti*i-rSBui3^7 1 yri»s, *"^At 



[0 0 0 2] 

[SjCfeS. cft^©^^.^ • i/7fAT-tt, J:^g/p 
f 5f£;*J#§#£ft£ 0 JEC X MSICIItK^ 

ftttflSUU ±E©*8§C£-8tb&»*ftfcffce>t\ »g 
fetttt±©*"*U>S>ft£-tr. TIC*), m*>lf*I§tT- 

[0 0 0 3] fefcfiattftJfflSTttx AfcS&i&l^l/ 
tfttfn 6 l«e ttft«& 6 ft ^ettitts * ft 

®{s^rt©t:-^ •¥^©it*#tf;&o1-£ci:C e fc?K 

y-f >E®fcA5A^Tfc-S<, ^©rase^fti-sfc» 
CPKSftT *MT-H3iB«fe& 
»&ls]»Rff-#R*;§r;h.fc. iii&«DftjBTtt, ^-rft 

[0 0 0 4] K"7"<fBJfMStiU 1 93 6$CW. 
H. DohertyaCioT*lBCa«?*ifcfe(D 
Tr„ " A New High Efficiency 
Power Amplifier For Modul 
ated Waves", Proceedings o 
f the Institute of Radio 
Engineers, Vol. 24, No. 9, Sep 
t ember 1 9 3 6 TBiWSftTV^S . Tc&li, ffi 

i:4«JBtiaSftTV>fc#, CC:T-*l^^ftfe:^S«:^iE • 

ii^T-t?.. ti£*S©ti*igT-tt, MtA^fl/^ 
^k©IBCtttt»©R«#«-r4. Ufc^oTs RF 



[^^©paiftift^] 

[0 0 0 1 ] 



50 



tg'^tl!S?)llff^^4$:«^:55tltft(^55:e,^t^^©T•, c©^b 



( 5 : 

9 

[0 0 0 5] rV^-rSMMiS©*^!*, iofttff&fn 

ts,$s©§ig©sa^t^#fs *> n h &T-we-j- * b ©tig 

2©Jf«s* t JB^&ftT* l <0»«st««ft-*isc 
tfCfctK C©££i@;iTI&aj$ft5^K:£&l$££a?& 

fci/Bv^fc H^^-f SflMSSlHlBSftBI 1 t^Ut. 
<I©g|WU "Radio Engineering H 10 
andbook," Keith Henney, Edi 
tor-in-Chief, Fifth Editio 
n, McGrow — Hill Book Compan 
y, 1 9 5 9, pp. 1 8-3 9ti5*©f65. 3: 
fc. K^y-'f 1 9 4 0^{CW. H. Doh 

ert yftfc**.&ftfc#BttK*2 2 1 0 0 2 8-*fc: 

tts mm*©*** ? jw±m®<Dr&&Wfitrs m 

-*>^«fc***l*. 20 
[ 0 0 0 6] RF&©B&it*II£, *p£>ftT43t> 19 3 
0^*aivrfE«ftRF4HI8©IRfJ-K:£vvr;BV*& 
ftTVfe**. H. Chireix, " High Pow 
erOutphasing Modulation", 
the Proceedings of the. In 
stitute of Radio Engineer 
s, Vol. 23, No. 1 1, 1 9 3 5ti^t*l0 
fcefe&^ftfc. CCChireixfttiST^h?! 

tt N *C, 9 0gjt©5;g*8*>y b<7-*i;9 Ogilft 

AH UfcfcMRVTC©*-* 'J T^&»»*e»#*»nfe<a 
+ 'J TitatSixfcttffiSEilo^riqJttttSfcSWiSiSTf 

ffl->*7;Kwobble) (ftHLfcaOB) 

5s *>£©** iJ7£-»b-f9 OKfiftSStiORF* - 40 

SSlt^S. RJ<DW#, CStiW^-rs 1 ttV>'&2k 

s©?^»*©«a*MB*«MM-*©K:fliv^ t,ns. 

©» A(i*g (insert i o n phase) 

1-5. #tf*IS§©iital±s HMjjWt»£-*©J;afc:j|y* 

[0007] «a^c*5U57i- if©^^ WMaau 
±M©^f** J i-^T8ts;*ixT^txfcf, SAta^s* 



I f#flF 2 9 4 5 8 3 3 

10 

M&&g.ti>Zt&7jHsT^i. ChireixSti 

eta*, wwztiT^ztii.mm&iz£ix&. g& 

&A?f£#*5CLfc£J§?^U£v^i:fcJ;5. Chir 

UtM *;U£gSS£ASP£-^SK U £:(fc©i£{fei©il 
3E£t§«&fbU ChireixScSttOiotrtSS!) 

[0008] -lux h-j\7 L 4%immm<D£otM.z. : h 

<fc tifrlA^&tt, R. S. Engelbrecht 
and Kurokawa, "A Wide— Band 
Low Noise L— Band Balance 
d TransistorAmplif ier" , Pr 
oceeding IEEE, Vol. 53, pp. 2 
3 7 - 2 4 7, March 1 9 6 5 KUSUSfifcK u 
r okawat fiS©&ffiT&S. A^US 

(input excittion) ^ it^W ?"»J 

-©if*|g§C#;t*>iT,5. £©2o©tf©§§©t±S;b{3^- 

T mm&fr-£it> ZtiT, [s] *§©->> i/fy na* 
«*ft»JfSr*. K'VtM Sif*Ig§©*&s;£:©2o©£ 
£®^fcfc, ife©iit)T-feSo (1) hVN^-rSJfMST 
ffbiVCV^ ATjtCiStt* 2 0©«$Ii§©>'W7*;& 

ti/t^-j' ^^-^©iiasffiSTit-ca^^iiJiD^^?.© 

T% BraTJttfci^. (2) M^;»K-*»h9-* 
©#/8 K «t ►) e. ft 5 £•*§«§§© iH* fcfc 2 o© 

*«S©*BSflsJB*H*»U KM^^Sti<iS©«td 

^£#bT-j&©*«**&jifcfi*tfc:*>-r 

Bfcfc, hv\^-f SJt«S©«J(E**vS»**>M>Xy 
> h©-T^T?:ift^1-5 -e©i&^©tf <C.^J5;4.©T- 

5 D 

[0 0 0 9] *H3S9!* s «*tt«©JSBf*^Kb^'f * 
[0 0 10] 

[$gHS©mg] Lt^T, *%^©aa5ttx 5§b^t£S 
51 i:T-$>S. 



( 6 ) 



2 9 4 5 8 3 3 



11 



12 



[0 0 11] #!8iiS©M& *I*7/H^S *£f^^£ft 2©{B;tj[g^JilI^®©SiIgg©S8I 



quadrature) f^fig^afr £ ©ft 1 <D&t>m 3 0 0 MH z ^^■tr^&©'Vi' £ D&Jl&gftCgoTl!) 

■tS^at. 3£#tfm^aa»t>©ft l©£ii:t»{i-^£iil§ t5S^f-^+U7, Xtt, **-V«;7®*©i6« 

tz^+vrmmm^mt, *g^f£#ai> i '=>©ft2© 10 ^©-rs-^^^+UTis-^^^tr. ^i®^i§ 

n^sroai* t K-^tids^s©** t©lsci-&* tti^fi-sf ti*i^aa:# y >> a t #^ w x 

ftT*!)*+yT*«S*«©aia©fltflSir-*flMH tr. ftWi^J >*BHU l/4»JEES&*tr. Bf«© 

H8#«©ffl*fcb:-*J««s*a©W* *iifcfia?-f >4^tr. ft 2 ©iU£m^if*§#a©s9 

ffi«Tf«*^b*hMt*+';rJt««*«K»tt*n asaa* 8 2©aia«^«*afc3)*DSftfciw»A 

feB*i*©ft^©-<>t-^>^S!gy»ftst-^ti fctttrsAaaai^uc iot^^tis. mi CD 
H«*«©»aa*©Hft'fcUT«tt-r3*tt^-f >^ . i$¥St«2o»^sttt, e»5-f> 

^DaufljftBt^as©^©^*^ >k— 20 [00 1 4] *f^©gfl9ttHfc* ^^oaasawf 

S4ftttt5Ctti-3TiJ5j?K5. :ffl?^DiH £©*l©ffi*«*fc»2©ai:toe*fc©Hfci£flH*± 

E«8if*!§Stts 1 3 0 0MHz^trag[©T^^D fJigfilH«ftf^J«-<-**ai:, SB 1 ©tB*e*ftif«r 

«w*»cfi-5T»^-j-s. A*wtt,-^^-*-yy i ©t±j*>m^i:ft i <D&t>mmg^mt 

yrn^s xau # ©mc&a3ft*i©uft«roM?BQ-A*-?©'f > 

y ^«*©s«*»*um-5-7^*+ Tm^&s t-^^si 1 ©iB^fs^©^^ > tr-*->7. t» 

tr. *+'J7'Ji*»*stt<fy'>At*i|£**^w^ ^tsiiom, *2®ttttiflrefcJi«-*-s^jg 

l^*aa«*att#U«>Afc«*»#5W fcx »2©tBA«^fcJB2©ffl*«-9J(Mi#gii:©|iHt 

**^tr. »'&$ix»2©tfJ*«9Jt«*a©AA-C©'f 
[0 0 1 3] **lB©§fi5tt. St, 7-f ^D^^S 30 >*fc»2©ffi;b«*©aa-f >ir-*>*fcS^£* 

iMSTfc-3T» A*e*fce**Jxc©ffijfcffja^» 5ft2©^-at:v ft l©g-£r^a£lg^;**ift 1 ©tfc}*i 

*&©»l©m*e*fc»2©ttfc«*fc©IH|C]£»* lfififS©iSIA*^W77t5Mt ft 2© 

±-c»Mi«fcfMrt- fti©&£{i-^£±ft§ »*#at«^*njS2©ai*flS9if«#-s©sij»A* 

t4¥Sk> ft l©fcB*{f^i:ft 1 ©Hiftd-sfJitl^a 8^-f7^t5*Uk, * l©UiA«W«#a©Ui* 

k©ntiS6sn» i©aj*flwt«*«©x*t©-f fc»2©ffi*«*i««*a©ai*i:©mite^$fiT* 

>^-*->*£ft 1 ©tB*{s^©tB;b^ >t-y>xtc Dft 1 ©tti*flB*HMl*a©Hi:&©flHBftft 2©aa« 

l©#«k N »2©ttj;b«*fcif«l-s# *a«#«©UaK:#bTf^r*;:fcK:.fc- 3 T»l© 

at. »2©a*e-»fc»2©m*fli**«*ai:©iai ma«**«*a©ffl*fc»2©ai;b«*iftt#«©ii! 

tte-&*n»2©aiA«^i«*#s©A*T©-f >t- *ttfiDS65%(4n-ci^bshiti i©ffia«* 

2 ©awjfi*©ffia<< >v-y>*izm'£z 40 *«^aca«*hfcj&frt*©*a^©.r 

*a»2©*afcs ft i©a^afcis-&£jxfti©iis &&ftffr££2©u£A?aa^a©maa©nftj: 

*«**f«#S©«!BlA*ft/W7 , ^r6*afc» ft 2 LT&tt-f S3-{&7-r>^at> <i*@&)SJ^ai:ft2© 

©»^*atfg^*n»2©iij*«9*i«#a©ffli»A ai*«**«*a©Ui*fccis^*nia*B''&*y 

**/W7^tJMt ft 1 ©iti^m^tf n#a©ai -*£®«u-s#a^ ai©u:Mi*i8«?a©tti:b 

afc»2©ai:&«*iBa*a©uafc©i«fcig-&«sr*i,T ca^*fttt*i©ffla«-s«Mi*a©£tiafc#ft-rs 

fc^ft l©tB±)(I^±i4i^a©tH±»©{iffl$:ft 2©tH±j ^"S^^tftarsa l©'£(6*«v r-7-^a 

e^it«^a©a^fc:»LTiw«ir5cfctj:oT«ii fc. ft2©a^e?*t«»a©a^t:fe6-jrnK»2© 

©aae*a«*a©ma fcft 2 ©tB*e?*a?&© maa^aa^acttwjtaeaEr s*-w<* 

aa£#»afl9fcttffiTtt*£b£ft3EK:a 1 ©tB±>fi iSfSft 2©££** r-9 — ^#at, gr^tr^"f^D 



fflvM 3 o o mh z gs©?^ D^sat-arttt 



X±>m^lZt£-S2ix, £©£& (phase 



( 7 ) 

13 

v-f *Di&3fc8*#*i§(±, 1 3 0 OMHz$:^trm& 

>; ^fs-^^^tr. m i ©a^fi^itis^©***- »; a t 

mfeviatiJ >^ Zo m2<Dm 
Mw^mm^mcom^mmit. m z ©tbfte-ro 
\zwto$tiitFfi%.<DtBWXj3\ztt-t z>\±imm\>"<)^. io 

[0015] *&w<Dsm±. it, «>*©ttv^-f * 
cis^^nfcjeftff i ©ai^m-ffcfg 2 

*7k, jefcf&**«a»&©* 1 ©fcfc52>{s^£*-f 'J 7* 

tjw*7t, *+U7Jt«»«©a*fcK— 20 
■ptH u 7JaH«#a©ttia©ffi«s tr-* Jt«s* 

®©tli*tc^^-r$<J»-ri.Ci:t J:ot^+ 'J T'JfMS 

¥«©&* t tr-^ti*SS#S©tiJ* t #ioise5&teffl 
flF4e-*«Hs*«©*»s*©H»i: Lxmrn-tz 

ti, 1 3 0 OMHz^^trffiSf©-^^ i'D&fflgLSklM 

7ftdtr. ^l©tB*{s^S*i^t-S^?^7-ttv #y 
£ A t JR^SK*:?/ W X * &ft ts * « * ? » 7" 4 Str . 

^©maa****-*-**?*?'!*, 

[0 0 1 6] **W©i09tt. HC, 

T-feo-c, x*«*KHS^*nfcje»ff«*s*»&©» 
1 ©th^ii^ fc* 2 ©ttj*><f% ^©ncKiwLt-if®fc " 
KSsn«t5^T«;7k; m 1 ©its^fi^fcttti-r?. 

XT-*?*.* * 1 ©fcUAfi =^i:Sg 1 ©fcb*^lig#S 
k^Flt^ht^ 1 ©*&*«*J8^T» 1 ©tB*> 

«9it«*K©Aa-c©-f fc»i©tijae 
ttti&j* yt-y>^ti^t5^f';7t §§2 
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2 ©ttfc«*flMfi#«i:©ll8fcl8'&3ftfc* 2 ©gHr# 

sfcjiivvtsucttttjflrewi^atfDAaT©* >t- 
v^a i ©tta«^«*«©itia>AAS>w 7^ts 

*i©ai*ewii*a©a*t» 2 ©«*«". 
9*t«#a©ai*4:©iBtis6*nfe««?-f >*ac 
ioti i ©tB±»e^tg4i*s©ai*©(affls® 2©m 

i ©mate** «#«©ttia fcs 2 (D&tjm^mt&^m. 

^wlv^ t©ui*ffl**f s^ataet^ttfcjtfrrt©* 
swd-t > c-^>*ggittf££g 2 ©Hi*e-5-Jt«#- 

m^mtm 2 ©aB*<t^titi^m©m* fc tg^snt 
sfidt*n*. ttv-r ^o««iaaBt*t«aH:, uoom 

B\ 'J 7if©Sitf^it57;ufJrV 1; 7-W 

©mA«**ifM-i-**y-*7'tt» <fy»>At**«M* 
^w^fe'ttf^ar-e-s^^yrs^tr, ^2©m*#^- 

[0 0 17] 

[»SSiS03©3iW] HifcBu • ^7 
;u • tM hvt> K©&8£RVtp&8ti£©fl&&fttB£*>V'> 

RZggl 2tf» ^>'J7- i/^/i/-c«5lB©Sb*5E<-e'ib 
frU A©£M£— ^±tTfil#fc:gEWSrn*. IS 2© 

K^i utt, iE©MBe-*±-c£H-*Mrrs. 1/ 

4tfi^-n9-^16, 18tt, ^f+'J7S^12 
©y'J»i«2 2k7l/-h2 1J:t, t-^X^f 14 
(DiTVy Y 2 5^71/- h 2 1 ^ft-fHft&f 

K-^±T«l*»flFU ft©K-^±T-J±*>v 
jVO\&. C©l/4jjt«*f 1-7-? 16, 18ti 

?t, (^i:^i^©RFft^f^± v ^sstt-f */u±.i:— ish 
i-?©BiRiflHs&ttiA^enuig©siaE©flu^ 

^^SfiK-TS. ^2©if<iS{i. ^fisj'&m^* 5 ^© 
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[00183 B2&Wa3tiL *»Bfc: J:S KAy«f g fcttft£ixTV**. C©«f^T-*«* 

«Wg<omttfl5Ufcypy»|g-C»S. B2Ktt» 2o h5. A^KftU^WMfclt^t-Sfc^ e-*«fig 

©*«S**1-S— tt© 8tff^fi 3 (conduct heavily) b 

TfcO, -©2o©±f|ig|(i x *tiJ7»l|g3 0i:e t-*IM8§3 2tt, It7^r-f 

— £*fBl§3 2T*fc tK g*©8*e:gSte3&$ ^T-?-©ffl*m*&Mt:fti§ft#x. Stf, ffe^Tv * 

*©HJfiWfeiE§rafl9tt*i&©KK 1 8 OflLLeWM" **J:^C1-*. Ctitt, * 2 ©SJglcjil-* £ 

4) t-»»«S3 2tt» fiJ6*>©*/J*©;*U <. C©B#j&T-, «J 7if*Ig§ 3 0 ^Jt©itS^S*© 

^a*F***S«*JMI«ltt-*J;$fcMte*VC 10 4te*«ll?fffc-**.&*i, **©»*#mF*j«£ft5. 

V>*. Chll JfteSOtaKrJR^SHCBait^-fT^ ISft©2o©S4S«:^©Pa©^${±, *flMIS3 2 

ts^fctioilfS^ns. 2-3©Jg|I»©ltiaB:, CStSri- 5*4 7 7^*#itl£*J<gV>©T-v g^cft 

EKtia:biC«tt£ftTV^R/2©ftm:tt«5*ft-^ * i e»^ ; F^'J>1-i.^ltT-fe4o KAf^ giftl§f2 8 

5o *MS^©A***tt*b<««S*U ft^R/2 (± % a*©BSMMS#fl^Ltt&SB$£iejB*.T6d 

t^3»t4 2o©ti*iS©tB*S±»tfl5|ffit^5^i:>bSffi B<DtR^tt^li«« qJS&C U c©6dB©i£SKMb 

IE**t4. tr-^tt*a^3 2tt, *^'J7tf*ii§3 Ot Tfc*. *t*IS©«l*ttg^©^qrtfe5St^S!l^©fitt 

[o 0 2 2] &fcg|4 fcfcV^Ttt. *i!057-f £ 

[0 0 1 9] gl2^i5ia3t4b-VNTIi, §&^©2o©fi£ o»KM5=-^aJt«S4 0©— ftttttrny^H*^* 

3 ©#«*>«»-*?& 5. S3 fc^£ftTV>S 1 ■=)©!&# i:, **U7J««83 0i: % K— ^Jf««3 2 fc, T-f 

©@4gt±^ A^S^tft:— *ii*Iff3 2 5 * Knr-f ffi* * h 7— £ 6 4 fc, 

tt+3-T-fctfr<, a*t*©t^T#*t'J7«M3 9-^6 6i:^nt^4„ Titans Ott, 

0CflM&Shit*C4t5. C-*««83 2#*7 h 5 > * (MESFET)r)t 

©»*Cl±, ^©tB^-T >tr-^->^B:SS&fJt:i±iRIS -<*4 8CjS^ftfcA*l^*v h>7 — * 4 4 £<»;L 

*T-<&!K 'J7J|iS3 0©iB*m*H:-r^Tft^ TVi>„ ME S F E Tt^W ^ 4 8 ©£B*Jfct, *83&A^ 

R/2(c-#x.p>ia?,o l/4j&§*y h<7-£ 3 4 1 i -f >tr-y>* • vv-i? 5 4 MS 2&iS^&|e) 

oT^^';Tiftei§3 0fcSE»t#i6ix5ftWtt, 2 S*-^7-^5 6t, 1 /4 ««-f > tr-**>*g-£ 

RT-&S. £©l$j*Ts "J Tifgg 3 OfcfcttS^ * «y h V — >7 t fclfc^ftS T^f >? D?£ K/N^-f y r 
^-f ^m«EttH «*«*C^Tattn*tBE©l/2 30 !7-r*6 4i:iC»lili*ftT^5. ^Ji«S3 2l±, 

T-fc£. B«Jf««©«3iOjlWft2fet1-4Ci:t:j: ME S F E TxM-f7 5 0 h 

«K ^©^/W^tia^tB^S^©^^^^^^^^ <7-* 4 6£<i;tT^5<, ME SFETf/W^ 5 0© 

S5. b*»U B4R4}MS©ttft*»(±ttiA«at(zJt«l fcB^fctu iMf-f • ^-^9-^ 6 0 

t*©t, **aMEttHfcS*Tfcs. i9TC©»^ i:. & 2 *j£Sifc|s|S* * hv-fi 6 2 fc, 70d« 

izit, **'J7*BtaS3 0 ©ft^tB*^©^* 5 *^: hv\^-r h9-^ 6 4 fflAi^s-H?-* 

[0 0 2 0] B2fc^<irftTV^4>d 1 o©§frfE©ffiig [0 0 2 3] A2>it£;W 7U * K • *y h«7-^ 4 2 

ft* ^— ^*H«3 2$rtafa$-a-5CDt+^A*S* ©SWgtts T-f * d& SliHS 4 0 C 5 0 £J © 

/2(c4-^5. #tt*aS*C©gSS&lg^-tcm5a^ ht; ^ixe,©Htl/4 (9 0g) ©{i^SS^S-^J: 

tt, *tR-c»j. iy4ftft*»h7-*3 4©»« siz, w+sztx-toi. zamftteft-rsmm 

T-S>5. ««tfc* ©AWR*-caiV, Mft If, • =?4 > • (branched- 

«* l ^t?|JfcS»^i^TV^5©•^^ *aft?5ttR/2T-« line coupler) -?»7i; • a^/ij 

f K (rat-race hybrid) 5&ir^<©|| 

[0 0 2 1 ] gtcH2Klj3^Ts ^h,e.©2o©@ig© gtffeS. C© ftg©g3R»aiBfe-<-a>y^^t%y«aK^. 

Bt*SiWt^C»b-Cttx K^r-fSHiSttv *© tt % ^ a®mm<D$, < ©^iS*#*^ c, A^aJtST-fe 

3 0* 5 *, Jc^4f«WaU*S»SftAT-»f^*HliS-J-5Jc-5 50 [ 0 0 2 4 ] |b|-©A*S-&^ * h 4 4 x 4 6 
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*\ MESFETigglT^WPM 8, 5 0 ©ATjSg^-f 

5 o Q£g&-raS:ffl£A-3T^£. - 
ne.©[°lSSii^^ * K^y-f Sif*Iil©lM£©/?rS 

ti^T, gstb^ A;t>K:fett2>tt*a>£'i>fc^£ 
tts^T-i t>*<©«y-r >#&t>tiZo m&ztizg. 
&t±. c©a«#»©*i»*ci^ffl©«*K)-7<r * o 

(lumped) ftt&ifi£# (reactive com 
ponents) (^ ^^XlF^f-W^*) hftWi 
(distributed elements) h 

fci, tfeSMESFET^VW^ 8, 5 0 © A*fSr?£ 
;W77lE5i<-mJ. ;r©*IS&l£, a^t^ 

[0 0 2 5] tgSjMESFET^^-f^4 8, 5 0H:, 
Jftl£i£j5Ef5©tcfai^S>*xS 3ooig?T;W :*£fi 

UTV^fcf, £*©*<< :T&teEUT#3; 

©ISft^^ttv ^'J'JAkS (GaAs) MOSFET 

/J\ (lSS5tl±-fD) ©rt^ei^£fefc&tt;M£5E£t>& 
l^tf, S^$ns^©tli^^©^S:S#t1-%©t 
-h9-KA§ <fettftW::te£>&^. ^W^S^lcBII-S 
K&SWttts A**»6ffl**^©iM*#*6.'W:rx 

an© 2fsj: »> *:*:»»r>g£©jttftw*v*mffi4Btii4 

So 

[0 0 2 6] mwAffi* >K~y>z. • bv- ^5 

F7-^5 4, 6 0tfcrW4 8, 5 0*6©t^ 
t ©#-«£-( >^**>X**/Mbb*tt*vtffe&--*\ fib 
;rii*JBH-CtB»5WX4 8. 5 0©a*SS? 

-f *Dfcbv^4ffiJ*M8©iWlFfc*3l"?fc3A»'f > 

iSHU *ft**UDlB»^t-f*4 8, 5 0 CD£B^Sg^^ 
i5^T->*> b • -f 1/4 
wfccii-efc*. PSi^f l-9-7tt, -en-^ix©*s 
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*iTV*S. v-f »D»K^r<< M±Hii§4 0©v;w=- • 
3tj§-r?.it^W T^mJE*^* &ti&J**Ui£&£ 

-r^T©R Fffl&§!&&sg£-e-.i> z. t tm-rz £©&$& 

10 [0 0 2 7] S2*^«l^yh7-^5 6, 6 2 

(SSftCtt) -gD©.<>K— ^>XS. tfeft^M 
^74 8, 5 0 ©fcB2)2iSHP££5V^ g:§1-JS&iSt©g 2 

1^4 OCiWCaMT'S^V^x Hiiit©^ 2 ifcliilS 

[0 0 2 8] T'f ^DShV\r-f h7-^ 6 4 

*s N T-f ^PiKhV\7 L -fStieS4 0©ttJT-St>*S& . 
20 «M6*Hff1-*. c:cD*^h9-^6 4li, Bitfl>t 
UTV*3ig£-£t£i&5 r /WX4 8, 5 0®ilftiS'<> 

ffc^y b>7— ^T-ifcS. R/2tRi:0^*e.2RJ:R 
i:©F^^T-©T^-T©-Y >tr— ^^fcfcr-rs* A— X 

;W^4 8, 5 0®t^>t-mt'fe?.. R© 
* 6 4tJ;ot^n5. L*»U ^yhV-? 

{£R©Sia5 (R. ) iz\iz%m-?2>„ 

[0 0 2 9) &*jm&*v YV — V 6 6»±> 

rAf-ffi*» hy— ^ 6 4©ft#^s?-e©-r <?* 

>^.a, T^i'DKFMr-f SWMS4 0 ©ffi^Sg^T- 

^-;i/f© 5 0Q b 7 — 1> 4 

4, 4 6©«t^t, ffi*H-&*f b9— ^-<^D 

aa$f&©if©n^tc*ji»i©ft$i5^fflv^-cKH-$n, . 
mmzti&o ^©^^ by-^©•&fi£^il^5v^-c^iev^ffi 

[0 0 3 0] ^t:E4tj3V^Tv V-f ^ o ® bVN^-f S 

ii*s^4 ois]E&^©x*a^tt> A^i^M/y^f 

• b«7-^ 4 2©A*ia : ?-t-^^f>*T.S. 

ATJd^ti, ATJit^^'f X'J ^ b* • 
4 20 2o©iJlM-h4 3, 4 5t#St5 2o®^ 
dne,©(s^{±9 0M©(iz:ffis$:Wb, 
AA)S^* V b V—>? 4 4, 4 6 ^n^th(DKt>m^Z 

mmzftz. A*t£ft>wx'j b* • yv-za 2 

50 ©^0©til**- b 4 Hi. tf— b 4 3, 4 5i^e>©£ 



( 10 ) 
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2 9 4 5 8 3 3 



— * 4 4©ffi;ot;fcV>T{iWS#«A/T-V>.5tf— K 4 3 
Htx 'J TfcBSffil&T^Vr 748 ©ATjCjgj^ft 
-VGC&IF-VGP©,'W 9>7mEE*g£rgff§§5 
3, 4 7lt ^++^^^4 9, 5 1?n-?ftti 

-f^48, 5 0ZtL?tUDAt,»£?-lz%ltiQ£tiZ o mm 
A^g-^** 4 6©a377ti\ tT— tmiBM 10 

;rftfct, c©S'#fc;fcMTj«»©^i£ft&fim©«t 
f&T-fc* xttv-7) 0 

[0 0 3 1 ] MESFE Tfgi&^W 74 8, 5 0 ©iij 
*S3>jft^ (reactive load) •{ 
>tr-^>7 • *<? YV->7 5 4, 6 0f^noAA 

i%?Ru$i2#:Tizm$Lmm*v yv->? 5 6, 6 2 -en 
•e^A^as^tjgMs^s. ^2^^iijii^.^ h 

7-* 5 6, 6 2li v S«8^CD^2CDMA 5 '&VN©T-, gife 20 
~>© 1 tf- MUg&^^-r,, HHfC, *abft»-f >K— y 
>7 • h>7— 7 5 4, 6 0li, ^W;^ • 
^ 5 2, 5 8ft^LTRF»J6t|g^*iifcflf»«i*U 
TV%2>#, s£it;i«&lC:fc(t.S;f8!i& ltf-h • 

*y h9-^f$5, a^+V„;W77aE6 8 
±3!E©SR»ft^f'f >K-y>7 • *y h7-» 5 4, 6 
Ot^btet^hS. **U:7*ii*ligtSI&7 r A-i'7 4 
8 ©&*>&, T-f 7D& KAr-fS*s» — £ 6 4© 
A#i§S^ 6 3 ^jgj^ft.. f&ST-, t:— ^iffiSligifr^ 

7 5 OCDfcB^li, 7-f^DSKAr-fS^7h9- 30 
7 6 4 5 tmtjm&*y hy — ^ 6 6 CD 
A2>fctC|I)B#tc}g^£aT.3 0 ->D^Ky\^>f Stfji 
t§4 0©tt5±ia*ti, Ui^S^r^-y 6 6(DiHij 

[0 0 3 2] &V%LVs\T<f YV — >7 6 4 £ 

VTiiHH 3 0 
*55*« 9 Ojg©SgK«fc^T, jftt 9 0Sit3Sbfctr 
-**f*I§§3 2A»c>©{I^#iii;*jfi-&*u> h^-^ 6 6 

izBLfc«t-5tc) ±V&>-*4 *?u%lYi\t4 Stf4IS§4 0 40 

tt:-*iffli§3 2 i:©^k:j;^T*aR / /2M^fA5 
ftfeiiSATfei. t-^Jf<i§§3 2g>$*MftCDHft 
tLTO^^f^DiKKAT-fl^y h? — £ 6 4Cto 
TSttt3ft3*+'J7JfM83 0-,©^^ffl(i N 1/ 
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[0 0 3 3] *+';7lgla83 0 i:£-*ii*fg§3 2 t 
T'tgl&T^W 7 4 8{±B&T"X»±;gTABgi (£©*§-& 50 



8 OS* 3 6 OSJ: D'J%3 <*flrfs) T» 

fEU ffeTST, e-^IEI&T^-f 7 5 0&, S£B&t| 
*HfT-grft1-£. ^©<t-5&I&#lC*f-f 5iigj&-VG 
W77M-VGP;H?X4 5, 4 7#, tgffr? 
/W748, 5 0©I-V#ttfrfcft;£SiiS. <EfcK 
S^S>ft h-5>^7^ (pseudo-morphi 
c highelectron mobility t 
rans i s t o r = PHEMT) ©!§£■£«, tffgg 

B*«t;W77t4iMltt4:<, *©*S*fc UT, * 

-5 t- & it s »m> s & # s, twar « rat 

[0 0 3 4] 05C:fc^Tfci:, T-f^DttK^? 

«rV\y*EJiliS7.0©Sti&«tt N *Fttft«9HSixfc 
ISftT-, estbt 1 3 0 0 MHz C*>V>T«S&&fls 
AfimM;\-i 7'J >y K • *s» h"7 — if 4 2J± S 
- 3 d B ©I£^c7 h ') v 7*-5 -f > • t> 7z> £ 
d-tTUi.,, ClfxH\ ^S— i — 3 — ^f|D >VT-f 7 
> K©7> — >tf i— ©Na r d a Microwav 
ettSJiCt^s^s 0 3 2iz±^-cm&<bZtlZ, 
A77 4 2©4o©<j;-f©l^(i > ^gf5©5 0Q©g 

4 2©iB^7^-ht:i5lt5>^S^t t t^T^b-5)SI*a 

[0 0 3 5] S4©A*fi^|5]E&4 4, 4 6H, I25© 
«-&t(±^?fiTlrN5. -5-©ft;t) ?) Aifrifi^/W 
K • ^vh^ — i? 4 2±»£><D OgSlf- 9 0g© 
WJW77'?^-(bias tee) 76, 

GP/W77S14 5, 4 7Sif7 0±C©t5i 
■5t«l|-r*. fflV^tl2.^^*-XAIi, 2-p©-b 
N. 1 4 H >5=-©ag©|B)|fi^7 -f > 7 
2, 7 4T$.tJ, Cft&OJUrfcttpUl^. 
[0 036] M-f77-r-f-76, 7 8^t,©itS* 
t±, Si: 0 . 1 4 H >^©iaS©>-fe 5 U ^ k 

>8 0, 8 2 S«^i v ia&7 ; n^4 
8, 5 0#ISl!)tt{t<=»ftTV^RF^7 h '• 7 -f *7^ 
+ 8 4t^?ttSc -ne.©^5-f >t)^L^S$ 
$;*UTV^5o >W 77 ■ — 7 6, 7 8 {±, *'J7 

t;i/-7fflnD7;i/h©ta-i/-)- — Kttgjit© 

1 6 1 2t,totia$ft5, 
^^7^+8 4 {±, itf2 4^;i/©SS(DTa/Ni/ 
W/AuSlittT^ ^P7h'J^7-7'f >* s ±tl7"»; 
> ^$^^TV^?) 2 5 S.;i/^©9 9 - ; 6%CDI^g©7';i/S. 
7". (A 1,0.) ©S^±T-^^tig.-?< »DftHW3 



8, 5 Oa^tt^ftTVS-feV*— ^f— £ T-^l&^-B-S 
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[*0 0 3 7] S6»5 S /W^4 8. 5 0fctt.. v-tf-^a- 
■b y K— © W -b^->ttS5i©ME SFE 

v 8 4rt©|&£iUiS&*>*->'S-±fc:^:l7e>ft£>c:;jv 

e>©jarsc7=^w^tt. o. 5^m©y-n4i-?6-3 

© 1 0 O/zmll©^— b • 74 LTV*£. Zix 10 

60?;W^t Sit s <© t ttauiB * 7 u * s> * v — 
*a»iE>y— b-'-vCDEB/P/s^tis. -^n-eix© i o o 

/im-bMi, 5Atm©V— * • b*.W >(Itr 5 0/zm© 
*;HH©Mffl*#-fr*. 5xl0"gf/cm' T 

k— K^sftfcp*-***-*-**?** b y 

[0 0 3 8] *W<b©fe«)^, 0 4Tf Ut»»Ai?-f 
>t-^-^>yh l 7-^54 1 6 0££2*ffiH&-20 

fcSftT^S. SMESFET|gai^W^4 8,-50 
©tti:*jJg : 7 L ^© + VDDA-f 7^ (is i3 x )~7 )\t—7ft\ 

^D7;i'h©ti-V'; b^a— bttSii©^;!'*-^ 

116 1 2©»J©;W7^ • ^-< — 8 6(C«t-DT#x.e> 

Stf*I§§7 o©m**sititT 5. 

[0 0 3 9] ftt0 5ME6 4#,lt5i:^ 0 6k: 
Bu 2 5$;n©9 9. 6%©MS© i tr-^©T;i/5. 

tlCilJiXt^^T^^DSK^r-fS*^ h9- 30 
^64 fctitlftg^y by — £ 6 6 cttfjfv^nTVNSo 
I«t4fi?^t5 5 0 Q©5-f >*sSffi±lC7-y > b 
;*ftTV^ci:£i-?Ts &i^#RF7-< 8 4 

-^6 4J±, 2 4 =.;HST- 7 0 6 ^;i/©Si*©#— 5 0 

H£©2 5 D7^f^p^ b y arrant?* >e & 

Cs 3 5BtB7Jg^*y b-7-*6 6<D«t>t|g-&S*u . 

*^©&g&* >£-^>*^£^1-So ttiTjg^ 40 
*y h9-i?6 6lt 4 5 5;Kif6 8 6 5;P©ftS© 
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